PATENT COOPERATION TREATY 
INTERNATIONAL PRELIMINARY REPORT ON PA 




PCT 



(Chapter n of the Patent Cooperation Treaty) 
(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
2041322PC/or 



FOR FURTHER ACTION See Form PCT/IPEA/416 



International application No. 
PCT/FI2 004/ 000589 



International filing date (deiy/montlt/year) 
06-10-2004 



Priority date (day/month/year) 
06-10-2003 



International Patent Classification (IPC) or national classification and IPC 

See Supplemental Box 



Applicant 

Met SO Paper, Inc_. 



et al 



1. 

2. 
3. 



This report is tiie international preliminary examination report, established by this International Preliminary Examining 
Authority under Article 35 and transmitted to tiie applicant according to Article 36. 

This REPORT consists ofa total of 4 



sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, comprising: 

(sent to the applicant and to the International Bureau) a total of 



sheets, as follows: 



sheets of the description, claims and/or drawings which have been amended and are the basis of &is r^ort 
and/or sheets containing rectifications authorized by this Authority (see Rule 70.16 and Section 607 of the 
Administrative Instructions^. 

□ sheets which supersede earlica- sheets, but which this Authority considers contain an amendment that goes 
beyond the disclosure in ttie international application as filed, as indicated in item 4 of Box No. I and the 
Supplemental Box. 

b. CH (sent to the International Bureau only) a total of (indicate type and number of electronic carrier(s)) 



, containing a sequence listmg and/or tables related thereto, in electronic 

form only, as indicated in the Supplemental Box Relating to Sequence Listing (see Section 802 of tiie 
Administrative Instructions). 



4. This report contains indications relating to flie following items: 

Basis of the report 

Priority 

Non-establishmeat of opinion with r^ard to novelty, inventive step and industrial applicability 
Lack of imity of invention 

Reasoned statement undo* Article 35(2) with regard to novelty, mv«itive step or industrial 
applicability; citations and e;q;>lanations supporting such statement 
Caiain documents cited 
Certain defects in the international application 
Catain observations on the international application 





Box No. I 


□ 


Box No. n 


□ 


Box No. m 


□ 


Box No. IV 


IE! 


Box No. V 


□ 


Box No. VI 


□ 


BoxNo, Vn 


□ 


BoxNo. Vm 



Date of submission of tiie demand 



04-05-2005 



Name and mailmg address of the IPEA/SE 
Patent- och registreringsverket 
Box 5055 

S-102 42 STOCRHOIM 
FfirigiTni1eNQ.+46 8 667 72 88 



Date of completion of this rqiort 



20-12-2005 



Authorized ofticer 



Fredrik Anders son / MRo 

Telephone No. 6 8 782 25 00 



Form PCMPEA/409 (cover sheet) (April 2005) 



INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 



International application No. 
PCT/FI2004/000589 



Supplemental Box 



In case the space in any of the preceding boxes is not sufficient. 

Continiiation of: Cover sheet 

IMTERNATIONAL PATENT CLASSIFICATION (IPC) 

B02C 7/12 {2006 .01) 
D21B 1/14 (2006.01) 
D21D 1/30 (2006.01) 



Form PCT/IPEA/409 (Si^lonental Box) (April 2005) 



INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 



International application No. 
PCT/FI2004/000589 



Box No. I Basis of the report 



With regard to the language, this report is based on: 

the international application in fbe language in which it was filed 

a translation of the international application into 



□ 



which is the language of a translation fizmished for the purposes of: 
I I international search (Rules 12.3(a) and 23. 1 (b)) 
I I publication of the international ^plication (Rule 12.4(a)) 
I 1 international preliminary examination (Rules 55.2(a) and/or 55.3(a)) 

2. With r^ard to the elements of the international application, this report is based on (replacement sheets which have been 
Jumished to the receiving Office in response to an invitation wider Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report): 

I I die international application as originally filed/furnished 
the description: 

pages 1-18 as originally filed/fumished 

pages* _^ ^ received by this Authority on 

pages* ^ ^ received by this Authori^ on 

the claims: 



as originally filed/fumidied 

pages* as amended (together with any statement) under Article 19 

pages* 19-22 received by this Authority on 04 . 05 ^ 2005 

pages* ^ received by this Authority on 



the drawings: 

pages 1-10 as origmally filed/furnished 

pages* ^ received by this Authority on 



pages* received by this Authority on 

I I a sequence listing and/or any related table(s) - see Supplemaital Box Relating to Sequence Listing. 

I I The amendments have resulted in the cancellation ot 

□ the description^ pages 

□ the claims, Nos. ____ 

□ the drawings, sheets/figs 

the sequwice listing (specify): 

□ any table(s) related to ttie sequence listing (specify)- 



I I This report has berai established as if (some of) the amendmaits annexed to this rQ>ort and listed below had not been 
made, since fliey have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 
70.2(c)). 



□ 
□ 
□ 
□ 
□ 



the description, pages 
the claims, Nos. 



the drawings, sheets/figs 

the sequraice listing (specify): 

any table(s) related to the sequence listing (specify): 



If item 4 applies, some or all of those sheets nu^ he marked "superseded, " 



Form PCT/IPEA/409 (Box No. I) (April 2005) 



INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 



International application No. 
PCT/FI2004/000589 



Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicabiUty; 

citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (lA) 



Claims 
Qaims 

Claims 
Claims 

Claims 
Claims 



1-28 



1-28 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations (Rule 70.7) 

Documents cited in the International Search Report: 
Dl: US 5467931 
US 4023737 
US 5893525 
SE 513807 
US 5476228 



D2: 
D3; 
D4 ; 
D5: 

D6: US 6607153 



Amended claims 1-28 have been filed on 4 May 2005. 
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CLAIMS (Amended on 3 May 2005) 

1 . A refining surface for a refiner intended for defibrating lignocellu- 
lose-contalning material, the refiner comprising at least two refining surfaces 
(1, 2) arranged coaxiaily relative to each other, at least one of which refining 
surfaces (1. 2) is arranged to rotate around a shaft (4), and between which re- 
fining surfaces (1, 2) the material to be defibrated is fed, and which refining 
surface (1. 2) comprises first bars (12) extending from the inner circumference 
of the refining surface (1, 2) to the outer circumference of the refining surface 
(1, 2) and between them first grooves (13). and the upper surfaces (18) of 
which first bars (12) further comprise second grooves (15) connecting said first 
grooves (13). and between which second grooves (15) there are second bars 
(14). 

characterized in that 

the second bars (14) are narrower than the first bars (12) and the 
width of the second bars (14) is 1 to 3 mm. 

2. A refining surface as claimed in claim 1, characterized in 
that the average width of the first bar (12) is 2.5- to 40-fold in respect of the 
combined, average width of the second bar (14) and the second groove (15). 

3. A refining surface as claimed in claim 1 or 2, character- 
ized in that the total area of the refining zones of the refining surface (1, 2) 
fomied of the second bars (14) and the second grooves (15) is 60 to 90% of 
the total area of the refining surface (1 , 2). 

4. A refining surface as claimed in claim 3, c h a r a c t e r i z e d in 
that the total area of the refining zones of the refining surface (1. 2) fonmed of 
the second bars (14) and the second grooves (15) is 70 to 80% of the total 
area of the refining surface (1 , 2). 

5. A refining surface as claimed in any one of the preceding claims, 
c h a r a c t e r I z e d in that the vyndth of the first bars (1 2) is 1 5 to 80 mm. the 
width of the first grooves (13) 5 to 40 mm and the depth of the first grooves 

) (13) 10 to 40 mm. 

6. A refining surface as claimed in any one of the preceding claims, 
characterized in that the first bars (12) and/or the first grooves (13) 
have a varying width and/or the first grooves (13) have a varying depth in the 
direction of travel of said bars (12) or grooves (13). 
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7. A refining surface as claimed in any one of the preceding claims, 
characterized in that the first grooves (13) are pumping on the feed 
side of the fibrous material to be refined and retentive on the discharge side of 
the refined material. 

8. A refining surface as claimed in any one of the preceding claims, 
characterized in that the width of the second grooves (1 5) is 1 to 3 mm 
and the depth of the second grooves (15) 3 to 5 mm. 

9. A refining suri'ace as claimed in any one of the preceding claims, 
characterized in that the second bars (14) and/or the second grooves 
(15) have a varying width and/or the second grooves (15) have a varying depth 
in the direction of travel of said bars (14) or grooves (15). 

10. A refining surface as claimed in any one of the preceding claims, 
characterized in that said second bars (14) and second grooves (1 5) 
are arranged on the upper surface of the first bars (12) so that they fonn an 
angle of 5 to 30° to the radius of the refining surface (1 , 2). 

1 1 . A refining surface as claimed in any one of the preceding claims, 
characterized in that the number of the second bars (14) of the refining 
surface zone (16) closest to the feed of the material to be refined is smaller 
than the number of the second bars (14) closest to the discharge of the refined 
material, and that the width of the second grooves (15) between the second 
bars (14) of the zone of the refining surface (1 , 2) closest to the feed of the ma- 
terial to be refined is approximately in accordance with the upper limit of the 
variation range of the width of the grooves (15), and that the width of the sec- 
ond grooves (15) between the second bars (14) closest to the discharge of the 
refined material is approximately in accordance with the lower limit of the varia- 
tion range of the width of the grooves (1 5). 

12. A refining surface as claimed in claim 11, characterized 
in that in the radial direction of the refining surface (1. 2). the depth of the sec- 
ond groove (15) in each refining surface zone (16) of the refining surface (1, 2) 
is greater at the beginning of the zone (16) than at the end of the zone (16). 

13. A refining surface as claimed in claim 12, characterized 
in that on the bottom of the second groove (15) there is a step at the beginning 
of each zone (16) for hindering the material to be refined from flowing back- 
wards. ' 

14. A refining surface as claimed in any one of the preceding claims, 
characterized in that the refining surface (1 ) is the refining surface (1 ) 
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of a rotor (3) of the refiner, being provided with at least one foil (17), which, 
when the rotor (3) rotates in the pumping direction, is arranged to produce a 
lifting force to intensify the mixing of fibres and water, and which foil (17). when 
the rotor (3) rotates in the non-pumping direction, is arranged to cause a push 
5 force to Intensify the pumping effect and the passing through of the fibrous ma- 
terial. 

15. A refining surface as claimed in claim 14, characterized 
in that the foil (17) is arranged on the bottom of the first groove (13). 

16. A refining surface as claimed in claim 14or15, character- 
10 i z e d in that the length of the foil (1 7) is 30 to 80 mm, preferably 50 to 60mm, 

in the transverse direction of the first groove (13). 

. 17. A refining surface as claimed in any one of claims 1 to 16, 
characterized in that the first bars (12) extend substantially in the line- 
arly outward direction over the refining surface (1 , 2). 
15 18. A refining surface as claimed in any one of claims 1 to 17, 

characterized in that the first bars (12) extend in an arc-shaped man- 
ner outward over the refining surface (1 , 2). 

19. A blade segment for a refiner Intended for defibrafing lignocellu- 
lose-contalning material, the refiner comprising at least two refining surfaces 
20 (1, 2) arranged coaxially relative to each other, at least one of which refining 
surfaces (1, 2) is an-anged to rotate around a shaft (4). and between which re- 
fining surfaces (1, 2) the material to be defibrated is fed, and which blade seg- 
ment can be arranged to form at least a part of at least one refining surface (1 , 
2), and which blade segment comprises first bars (12) extending from the inner 
25 circumference of the refining surface (1 , 2) to the outer circumference of the 
refining surface (1, 2) and between them first grooves (13), and the upper sur- 
faces (18) of which first bars (12) further comprise second grooves (15) con- 
necting said first grooves (13), and between which second grooves (15) there 
are second bars (14), 
30 characterized in that 

the second bars (14) are nan-ower than the first bars (12) and the 
width of the second bars (14) Is 1 to 3 mm. 

20. A blade segment as claimed In claim 19, characterized 
in that the average width of the first bar (12) is 2.5- to 40-fold In respect of the 
35 combined, average width of the second bar (14) and the second groove (1 5). 



AMENDED SHEET ' 



POT/FI 2004 / 000589 



22 

21 . A blade segment as claimed In claim 19 or 20, character- 
ize d In that the total area of the refining zones of the refining surface (1, 2) 
formed of the second bars (14) and the second grooves (15) is 60 to 90% of 
the total area of the refining surface (1 , 2). 

22. A blade segment as claimed in claim 21, characterized 
in that the total area of the refining zones of the refining surface (1 , 2) formed 
of the second bars (14) and the second grooves (15) is 70 to 80% of the total 
area of the refining surface (1, 2). 

23. A blade segment as claimed In any one of claims 19 to 22, 
characterized in that the width of the first bars (1 2) is 1 5 to 80 mm, the 
width of the first grooves (13) 5 to 40 mm and the depth of the first grooves 
(13) 10 to 40 mm. 

24. A blade segment as claimed in any one of claims 19 to 23, 
characterized in that the first bars (12) and/or the first grooves (13) 
have a varying width and/or the first grooves (13) have a varying depth In the 
direction of travel of said bars (12) or grooves (13). 

25. A blade segment as claimed in any one of claims 19 to 24, 
characterized in that the first grooves (13) are pumping on the feed 
side of the fibrous material to be refined and retentive on the discharge side of 
the refined material. 

26. A blade segment as claimed in any one of claims 19 to 25, 
characterized in that the width of the second grooves (1 5) is 1 to 3 mm 
and the depth of the second grooves (15) 3 to 5 mm. 

27. A blade segment as claimed in any one of claims 19 to 26, 
characterized in that the second bars (14) and/or the second grooves 
(15) have a varying width and/or the second grooves (15) have a varying depth 
in the direction of travel of said bars (14) or grooves (1 5). 

28. A blade segment as claimed in any one of claims 19 to 27, 
characterized in that said second bars (14) and second grooves (15) 
are an-anged on the upper surface of the first bars (12) so that they form an 
angle of about 5 to 30"» to the radius of the refining surface (1 , 2). 
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